Dendritic cell upregulation of programmed death ligand-1 via DNA demethylation inhibits experimental autoimmune encephalomyelitis.
Dendritic cells (DCs) play key roles in regulating T cell proliferation and differentiation, and epigenetic modification involves in this process. In the periphery, programmed death ligand-1 (PD-L1) expressed on antigen-presenting cells interacts with programmed death-1 (PD-1) on T cells to negatively regulate T cell responses. In this study, we investigate whether DNA demethylation in DCs, downmodulates CD4+ T cell activation, to halt progression of experimental autoimmune encephalomyelitis (EAE). These results showed that during the development of bone marrow-derived DCs (BMDCs), DNA hypomethylation by 0.1 μM and 1 μM 5-aza-2'-deoxycytidine (5-aza) upregulated PD-L1, but not CD40, CD80, or CD86, with surprising downregulation of PD-L2. In co-culture, 5-aza-treated BMDCs, as well as CD11c+ cells from 5-aza-treated EAE mice, inhibited EAE CD4+ T cell proliferation and cytokine secretion. Additionally, in vivo 5-aza pretreatment arrested disease progression, inflammatory cell infiltration, and CNS demyelination, in EAE mice. Compared to DCs from vehicle control-treated EAE rodents, DCs from 5-aza-treated EAE mice upregulated PD-L1, in correlation with hypomethylation of the Cd274 promoter. Furthermore, antibody-mediated blockage of PD-L1 rescued EAE progression from 5-aza treatment, in vivo, while also disinhibiting EAE CD4+ T cell proliferation, by 5-aza-treated DCs, in vitro. Consequently, we conclude that PD-L1 is upregulated via DNA hypomethylation in DCs, resulting in downregulation of autoimmune effector T cell functions, thereby halting progression of EAE.